Attenuation of ischemia and/or reperfusion injury during myocardial infarction using mild hypothermia in rats: an immunohistochemical study of Bcl-2, Bax, Bak and TUNEL.
The aim of the present study was to determine the beneficial effect of mild hypothermia during ischemia and/or reperfusion injury in myocardial infarction. Sprague-Dawley rats (400 +/- 20 g) were subjected to 30 min occlusion of the left coronary artery followed by 24 h reperfusion. Rats were divided into normothermic (NT; 37 degrees C) and hypothermic (HT; 34 degrees C) groups. In the HT group hypothermia was maintained during coronary occlusion and continued for 30 min following reperfusion. Histological analysis revealed dead cardiomyocytes and polymorphonuclear neutrophil infiltration after 24 h. Myocardial infarction, measured using an image analyzer, showed that the percentage area of infarction was significantly decreased in the HT group. Immunohistochemical analysis was carried out using antibodies against Bcl-2, Bax and Bak. DNA fragments were labeled in situ using the 3'-OH end-labeling method (TUNEL). In the HT group Bcl-2 was induced in many myocytes, whereas Bax and Bak were induced in only a few myocytes. A higher number of TUNEL-positive cells were recorded in the NT group than in the HT group, but these were more thinly scattered in the HT group. The expression pattern revealed that many myocytes could survive at the border zone in the HT group; in contrast, few myocytes in the NT group were able to survive. Our results suggest that mild hypothermia selectively interferes with, and mitigates, reperfusion injury.